Résumé. 2014 On étudie deux sortes de mécanismes de Abstract. 2014 Two kinds of restructuring mechanisms are investigated in the off-lattice « rain » (ballistic deposition) model for random deposition of particles on a line in two dimensions in which particles fall along random vertical lines and irreversibly stick to a growing deposit. In the first case, the falling particle is allowed to rotate about the first contacting particle in the deposit until a second contact is obtained. In the second case, the particle is allowed to rotate as often as necessary until it finally reaches a local minimum position. In both cases, the mean density of the deposit and the scaling behaviour of its surface thicknesses have been numerically investigated. It is found that the scaling properties are not affected by the first type of restructuring. For the second type of restructuring even very large scale simulations give ambiguous results but a simple lattice version of this model gives results which are quite different from those found in ordinary 2d ballistic deposition (the surface thickness (03C3) grows as the 1/4 power of the deposit thickness).
Restructuring effects in the rain model for random deposition P. Meakin (1) and R. Jullien (2) (1) Central Research Abstract. 2014 Two kinds of restructuring mechanisms are investigated in the off-lattice « rain » (ballistic deposition) model for random deposition of particles on a line in two dimensions in which particles fall along random vertical lines and irreversibly stick to a growing deposit. In the first case, the falling particle is allowed to rotate about the first contacting particle in the deposit until a second contact is obtained. In the second case, the particle is allowed to rotate as often as necessary until it finally reaches a local minimum position. In both cases, the mean density of the deposit and the scaling behaviour of its surface thicknesses have been numerically investigated. It The main motivation for the work described here is the deposition of particles in the presence of a gravitational field. We assume that the addition of particles is slow (i.e., the deposition of one particle on the surface is completed before a second particle arrives in its vicinity and irreversible. Under these conditions the process can be represented by a particle cluster aggregation model with a « strip » geometry. If the gravitational field is strong and/or the particles are large, the particle trajectories will approach the limit of vertical ballistic paths.
The role of the nature of the trajectory has been extensively studied in the particle-cluster model. While Brownian trajectories lead to fractal deposits, even in a strip geometry [5] , linear trajectories, either randomly oriented in space, as in the random ballistic model [6] or parallel to each other, as in the rain model [7] , both lead to homogeneous deposits, i.e., compact structures (their fractal dimension being equal to the dimension of space). Another very simple model, the Eden model [8] , in which particles are added equiprobably on surface sites, also leads to a compact deposit [9] . A modified version of the Eden model (the Eden model with frozen holes) might be applied to random deposition, but this implies that there exists an extremely low sticking probability, so that the falling particles can investigate all the landing possibilities before choosing one at which it will stick permanently. This is not physically realistic in the case of strong fields.
If the bulk properties of the deposit appear to be quite trivial in these three basic models (ballistic, rain, Eden) for random deposition, the rough character of the surface has been the subject of many recent numerical investigations [10] [11] [12] [13] . It [16] and particle-cluster [17] aggregation models. In some cases these modifications lead to much better agreement between simulated structures and those observed experimentally [18] . Much If it falls on a local maximum, it moves either left or right, with the same probability and then behaves as above (case C).
It can be seen that this model is equivalent to the random deposition of hard disks on a triangular lattice, by normalizing dimensions of the bricks from (1, 2) to (1/2, B/3) (see Fig.1d ). This lattice model is illustrated in figure 2 . The simulation is started with each of the positions on the basal line having a height of 0 (for even positions) and 1 for odd positions. Because of the way this model is constructed, the height difference between neighbouring positions on the surface (hi -hi + 1) must always have a value of ± 1 and this model is closely related to the « single step » ballistic deposition model [13] and to the model of Family [20] (Fig. 6a ) and model II (Fig. 6b) Figure 7b shows the dependence of (T a and (T s on (h) a and (h) s. As in ordinary ballistic deposition on a lattice [11] height (a-,) and the variance in the deposition height (a2) on the mean heights for deposits grown on strips of width 16 344 particle diameters using model IV (the multiple restructuring model). The thickness Q1 is equal to ( j hrt a, 2 -hn I) where hn is the height at which the n-th particle is deposited. The surface thickness a2 is the variance in the maximum heights in each interval of one particle diameter measured parallel to the basal line. There are many subjects for discussion in the results presented above. Here we emphasize two points.
RESULTS FROM
(1) It appears that model III leads to a quasicompact structure with a very interesting defect structure (which will be the subject of additional work). The well defined density (= 0.82) is lower than the most compact two-dimensional structure (= 0.907). De- nsities of about 0.82 have been associated with random packing of hard discs in a variety of two dimensional computer simulations [21, 22] , experiments [23] [24] [25] , and theoretical studies [26] . Berryman [21] proposed a value of 0.82 ± 0.02 based on the results from a number of sources. Kaush et al. [22] obtained a value of 0.821 ± 0.002. As is described above for our 
